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(54) MH0r03AX0AHbl(t rBPOTOPHblit MEXAH113M BklHTOBOi) r^APABJIHMECKOft MAlUMHbl 
(57) 

kl3o6peTeHMe othocmtcsi k rexHMKe 
crpoMTenbCTBa CKBaxcviH m mombt 6biTb 
McnonbsoBaHO b BHHTOBboc Haoocax Ann Ap6biHM 
Hect)TM M nepeKaMMBaHM5i }kivV(octm. a raioice b 
BMHTOBbDC rHflpoMaiuHHax o6u^ero HasHaMeHMfi. 
MexaHM3M cQA^p)lCMT crarop c BHyrpeHHViMii 

BMHTOBUMM 3y6bflMM. BbtnOflHeHHUMH H3 

ynpynoanacTMHHoro MBTepiiana. m poTop c 

Hapy^KHblMM BHHTOBbIMM 3y6bflMM. Mhcho 3y6be8 
craropa BbinonHeHo Ha eA^HMiiy Conbuje HMcna 
3y6beB poTopa. a ocb craTopa CMeu^eHa 
OTHOCMTejibHO CXX4 poTopa HB BenMHMHy 
aKcueHTpMCHTera, paBHyio nonoBwiHe bucotu 
ayObee. Topi^oBbiH npo(pwn> syCbeB OAHoro m3 
sjieMeHTOB BbinojiHeH kbk orvi6aK>Li\an 
McxQAHoro KOHTypa pei^KM, oMepneHHon 
dKBMAMCTaHToH yKopoMeHHoH L^xno^WJ co 
CMSU^eHMeM. Topi^oBbii^ n\xxpw}h 3y6beB 
APynoro aneMeHTa BbinonHnercfl b bhap 
axBMAMCTaHTbi om6aioL^evt nepBoro anemieHTa 
npM oGiOTbiBaHVivi 6e3 npocxanb3biBaHvi5i mx 

UeHTpOMA. a BenMMHHa 3KBHAVICTaHTHOCTi1 

cocraanfleT nonosHHy Be/iMMMHbi 
AMaMerpanbHoro Harnra b 3ai^eruieHMM. 
06ecneHMBa8TCfl paBHOMepHbJft Harnr bo Bcex 
(pazax KOHTatcTa ayObea craropa m poropa. nro 
noBbiujaer H£^^KHOGTb m AOnroBeMHOcTb 
MexaHMGMa. 4 Mn. 
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(57) Abstract: 

FIELD: oil producing Industry. SUBSTANCE: 
invention relates to construction of wells 
and it can be used in scibw punrips for 
production of oil and transfer of liquid and 
In general-purpose screw hydraulic nnachines. 
Proposed mechanism has stator with intemal 
helical teeth nriade of elastoplastic material 
and rotor with external helical teeth. 
Number of stator teeth Is greater than 
number of rotor teeth by one. Axis of stator 
is displaced relative of axis of rotor by 
value of eccentricity equal to half of tooth 
depth. End face profile of teeth of one of 
members Is made as envelope of basic rack 
Inscribed by equidistant cun^e of shortened 
cycloid with displacement End face profile 
of teeth of other member s made in form if 
equidistant curve of envelope of first 
member rolling over centroids without 
slipping and equidistance t>eing equal to 
half of diametral interference In 
engagement Invention provides unifomi 
interference at all phases of contact of 
stator and rotor teeth. EFFECT: improved 
reliability and increased sen/ice life of 
mechanism. 4 dwg 
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M3o6peTeHMe othocmtcsi k rexHMKe 
crpoMTenbCTBa cxBaxaiH, a MMeHHo k 
repoTopHbiM MexaHM3MaM bmhtobux aaGoJ^Hboc 
ABMiBTenefl Ann ^peHMSi He(}3T5iHbix m raaoBboc 

GXBSUKMH, M MOOKBT 6blTb MCnonbSOBaHO B 

BMHTOBfaoc Haoocax Ann flpGbm netpm m 
nepeicEMMBaHMn xowdgtm, a raoce b BMHTosfaoc 
nvipoMaiiiMHax o6i4ero HasHaMeHMfi (Haoocax, 
MOTopax mm KOMnpeooopax). 

MsBecreH MHoroaaxQAHbiH BMHTOBon 
repOTOpHblt) M6XaHM3M (CM. M.T. fycMaH, A- ^• 
BarviBHKD, A. M. KoMHea, C.C. HMKOMapoe. 
3a6oAHfaie BMHTOBue A^MrarenM Ann 6ypeHMn 
CKBaxcMH. M.: HeApa, 1981, c. 41-44, pHC. 19, 
21). BKnmsaon^^ craTop c BHyrpeHHMMM 

BMHTOBblMM SyGbDMM. BbinORHeHMblMM M3 

ynpyroanacTMHHoro MarepHana. HanpMuep M3 

peaMHbl. H pOTOp C HapyXCHbIMM BMHTOBblMM 

syGbfiMM. Mmgjio syGbes craTopa Ha BAHHMuy 
6onbUJe MMcna ayGbea poropa. Ocb craropa 
ciieu^eHa oTHocMrenbHo ocm poropa na 
BonMMMHy SKCi^empMCMTeTa, pasHyio nonoBMHe 
BbiooTbi 3y6beB. TopuoBbiit npoct>Mnb craropa 
BbinonHeH icax dKBHAMciaHra yKoponeHHofl 
mnouMKnoKAbj, a npocjMnb poropa - xax 
ont6aiou|an npo(})Mnn craropa npM saaMMHOM 
o6KaTbiBaHMM no paGoHMM ueHTpoHASM. 

HeAQcrarKDM MaBecmoro reporopHoro 
MexaHH3Ma nannercn to, mto npo(t>MnM poropa m 
craropa crponrcn icax cneuManbHbte, npMroAHbie 
iiMiub Ann /^Horo KOHxperHoro MexaHMaMa. 
MaMOHeHHe AHaMerpanbHboc paaMepoB. MMcna 
3y6beB y aneMenroB MexaHMSMa npMBCAMT k 
HeoGxGAMMocTM npoexTMpoBaHMn M 
MsroTDBneHMn hoboto ayCopesHoro 
HHcrpyMeHia. 

yiGBsaHHbiii HGAocraroK HacTMMHO ycrpaHBH B 
MSBecTHOM reporopHOM MexaHMSMe bmhtoboto 
3a6onHoro APMrarenn (cm. nar. CCCP 1595105, 
M.Kn. F 04 C 2/16. ony6n. 20.12.1999 r.), 
coAPP)Kau4eM aneMBHTU b Btv^ craropa o 

BHyrpeHHMMM BMHTOBblMM 3y6bnMH, 

BbinojiHeHHbiMM M3 ynpyroanacrMMHOTD 
MarepHana. HanpMMep m3 pesMHbi. m poropa c 
Hapy}KHbiMM BMHTOBblMM 3y6bnMM. 3y6bn 
craropa m poropa mmbiot pa3HML(y mx MMcen, 
paBHyio BAMMML^e. Ocb craropa CMeiuena 

OTHOCMTOnbHO OCM pOTOpa HB BBJIMMMHy 

dMCMBHTpMCMTeTa, pasHyio nonoBMHe Bbiooru 
3y6beB. TopuoBbie npo(|)MnM poropa m craropa 
BbinonneHbi b bhap orMSaiou^Mx 06114^ 
McxGAHoro KOHrypa pejfKM, OMepMeHHoro no 
aKBHAHcranre yxopoMeHHoH i^MKnoMW. co 
CMBU^eHMnMM odti^ero McxqflHoro Konrypa npM 
o6pa30BaHMM npoctMnejt 3y6beB craropa m 
poTOpa. AMaMerpanbHbiM Harnr o6ecneHMBaerrcsi 
3a CMer pasHMi^ CMeu^eHMit HcxQAHoro KOHrypa 
npM o6pa30BaHMM npo(t)MJiefl 3y6beB poropa m 
craropa. 

HBAPcrarKOM MaBecTHoro reporopHoro 
MBxaHMSMa nDJinercn to, mto npo(t)MnM poropa m 
craropa. nocrpoeHHue or o6u\erD mgxgahoto 
KOHrypa peHicM. mmbiot norpeiuHocrM 
B3aMMOorM6aHMn m nepaBHOMepHbiH Harnr, b 
paayjibTBTe nero bo anenonKx^ibix aonax 
NOHTaxra ayGbea craropa m poropa boshmkbiot 
aaaopbi. Koropbie npMBQAnr k yreMicaM 

npOMblBOHHOH )KHaK0CrM, MTO CHMJiCaOT 

AonroseMHOcrb reporopHoro MexaHMaMa. 

3aj]^^ei\ Hacronii^ero M3o6pereHMn 
nannercn cx>3AaHMe MHoroaaxQAHoro 
reporopHoro MexaHMaMa BMHrosoif 
rMApaaHMMecxon MaiiJMHbi c paBHOMepHbiM 
HarnroM bo Bcex (fiaaax KOHraicra ayObea 
craropa m poropa. hto o6ecneMMBaeT 
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noBbiujeHMe naABiKHOcrM m AonroBeMHocTM 

MeXBHMSMa. 

nocraaneHHan aajqana peiuaarcn aa cmbt 
roro, MTO B M3BeCTHOM MHoroaaxGAHOM 

reporopHOM MexaHMaMa bmhtoboA 
rHApaanMsecxoit MBUiMHbi, ooAspxcau^eM 
ansMeHTbi a bmab craropa c BHyrpeHHMMM 

BMHTOBblMM 3y^MM. BbinonHeHHUMM M3 

ynpyroanacTMMHoro Marepnana, HanpMMep ms 

peaMHbl. M poropa C HapyXCHblMM BMHTOBbIMM 

syGbnMM, npMHBM HMcno ayGbea craropa Ha 
CAHHMMy Gonbiiie MMcna ayGbea poropa, ocb 
craropa CMeu;eHa orHoarrenbHo ocm poropa hb 
aenMMMHy axa^eHrpMCMTera. pasHyio nonoBMHe 
BbicoTbi ayGbea. a ropi^OBbiii npocfmnb ayGbea 
GAHoro M3 aneMBHTOB BbinonHeH icax orMSaiouian 
MCXGAHoro KOHrypa peHxM, o^epHeHHOfl 

OKBMAMCTaHTOn yKOpOHeHHOft L^MKnOKAbl CO 

CMBii^eHMeM. comacHo MaoGpereHMio ropqoBbiR 
npoc}>Mnb 3y6beB flpyrono aneMema BbinonHeH a 
BHAB dXBMAMcraHTbi oTMGaiou^n nepaoro 
aneMBHra npM oGKaruaaHMM 6ea 
npocKanbSbiaaHMn mx i^eHrpoMO. a aenMMMHa 
oKBWAMCTaHTHocTM cocTBanneT nonoBMHy 
BenMMMHfai AHaMerpanbHoiD Harnra a 
aai^enneHMM. 

Tanoe BbinonneHMe reporopHoro MexaHMaMa 
nosBonner oo^AaTb paaHOMepHbifl Harnr MewAy 
BoeMM ayObnMM craropa m poropa ao acex 
(})aaax aai^enneHMB, noabicMTb aneprerMMecKyio 
xapaxrepHCTMicy aa CNer yMeHbiueHMn yreMex 
xcMAKocTM, yaenHMMTb aanacbi hb hshoc ayGbea m 
nOBblCMTb AOnrOBdHHOCTb repoTopHOTD 



BMA 



Ha (tmr.l noxaaaH oSiumH 
MHoroaaxGAHoro reporopHoro 
BMHTOBoR rMApaanMMecKon MauiMHU a 
npoAonbHOM paapeae; 

Ha ct)Mr.2 npMBeABHO nonepeHHoe oeneHMe 
MexaHMaMa no nMHMM AnA; 

HB 4)Mr. 3 noKaaan a ysenMMeHHOM 
MactirraGe Topi^oabiR npo(t)Mnb ay^bea oahopo 
M3 aneMenroB MexannaMa (craropa) m npo(t)Mnb 
MGXQAHoro KOKTypa peMKM; 

MB ((mr 4 noxaaaHbi a yaenMMeHHOM 
Mactirra6e Topi^oBbie npo(|>MnM ayCbea craropa. 
orM6aioii4eH craropa h ayObea poropa. 

MHoroaaxoAHbin reporopHbijl MexannaM 
BMHTOBon nvipaanMHecKoH mbiumhu (4)Mr.1) 
coABpxcMr ABa aneMBHra: crarop 1 c 

BHyrpeHHMMM BMHTOBblMM aySbBMH 2, 

BbinonnenHbiMM Ma ynpyroanacTMMHoro 
MarepMana. HanpMMep Ma peaMHU. m 
MeramiMMecxMfl porop 3 c napyxcHbiMM 
BMHTOBblMM 3y6bnMM 4. Mmcjio Z \ 3y6beB 2 
craropa 1 BbinonneHO na ^HMi^y 6onbiue 
HMcna Z2 ay6beB 4 poropa 3 (4)Mr.2), a ocb 

01 craropa 1 CMeu^eHa OTHOCMrenbHO ocm 

02 poropa 3 hb sejiMMMHy axct^eHrpMCMrera 
a , paBHyio nonoBMHe Bbioorbi H ayGbes. 

iz 

TopqoBbifl npocfmnb ayGbea oAHoro M3 
ansMeHTOB. HanpMMep craropa 1 , BbinonneH kbk 
orMGaiou^ mcxqahoto KOHrypa pe()KM 5, 

OMepMeHHOi) 3KBMAMCraHTOii yKOpOMeHHOtt 

L^MKnoMAM 6 CO CMeii^eHMeM Ahi- VKoponeHHan 
i^MKnoMAa 6 oCpaayercn tohkoH M Kpyra 7. 
Karrnii^erocfl 6e3 cxonbTKeHMn no ocm ypt (c|)Mr3). 

KoopAMHarbi Xpt ypt m yrun npo4>Mnn Opt. 
McxQAHoro KOHrypa pefim 5 paocHMTbiBaioTcn no 
ypaBHOHMnM 

Xpt = -r-t-cosxifp-t-rysinopt. 

Ypt = r«Vp+cosvp+ryCOSap|, 
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TAB a - paAHyc npoMaBOQ^u^efl oxpyxcHocTM. 

paSHUH SXCI^HTpMCMTeTy (MOKDceBomy 

pacGTOflHMio) repoTopHoro MexaHM3Ma; 
r - p^AMyc KarniHeMcn OKpyxcHOCTu; 
r^ - paflHyc dKBHAHcraHTfai ynopoMeHHOtt 

i(MKnoiivVai; 

ipp - TexyiuMS ymoBoii napaMerp peilKM. 

06pa30BaHHbii) or mcxqahoto noHTypa penm 
5 TopMpBbiit npo4>Mnb sydbes 2 qahoto H3 
aneMeHTOB (craTopa 1) onMCbiBaeTCfi 
ypaBHeHMflMM, onp^menfiioLi^MMH KoopAMHaru 
TOMKM B npocpvmsi xi, yi, ri m yrjibi vi, 6^: 
xi =(Xpt+r^+Ahi)oos<p^-(yprrwi9i)sin9i: 
yi = (Xpt+rwi+Ahi)sinq)^+(yprr^9i)cx389i; 

y — Cx -i-Ati >olglt 



1 ^ 



z z 



VI =apr9i: 
^1=vi-«i. 

TAB twri - paAHyc ABJiMTenbHoit oxpyTKHoam 
craropa 1, rv^=rZi; 

^hi - CMeu^eHMe HCxqAHoro KOHrypa peHKM 5 
or AG^MTenbHOM oicpyxoicxTm craropa r^; 

9^ - yron noBopoTa CMcreMbi KDopAHHar, 
canaaHHofl oo craTopoM 1, no OTHoujeHMio k 
nonoKeHMK), noxasaHHOMy Ha (t>Hr.3; 

&i - nonnpHbiH yron Texyu^eH tomkm 
npoct>Mii5i cTBTopa 1 ; 

^1 - yron Me)icay HanpaoneHMeM 
KacarenbHoif k npo(t>M/iio m norvipHbiM 
paAHyooM-eeicTopoM; 

- yron Me^K^y HanpaaneHMeM 
KacarenbHOH k npo(|>Mnio m ocbio opAMHar OiXj. 

npo(t>Mnb Apyroro aneMOHra MexaHHSMa • 
poTopa 3 BbinojiHRercn b bhap axBHAHCTaHTbi 
omeaicmefl 8 craiopa 1 (4>Mr4), KOTopan 
o6pa3yeTcn npM o6KaTbiBaHiiM i^empokWai 9 
poTopa 3 p^AHyca Rw2=^2Z2 no qeHTpoivtB 
10 craropa 1 pQAMyca Rwi= ^^i^v 

KoopAMHaTbi Xoe> yoc TOHOK om6aiou^efl 8 
craropa 1 paocHwrbiBaiorcn no ct>opMyfiaM 

Xoc = 

X lC0S(q>o2^Ol)-yiSin(9o2^O1^aw12COS902; 
yoc = 

X isin(9o2^oi)+yi<^9o2r9oi)-a*n2sin9o2; 



oc 



oc '^oc 



6 = apclgl-^]; 



5oc - vi-6oc-(<Por<Pol)' 




TAB 902. 901 - y^b< noBopora cMcreM 
KoopAMHaT, canaaHHbix oooTBeicTBeHHo c 
poropoM 3 M craropoM 1 . 

KoopA^Haibi X2. ya. tz m ymu ^ v^. 62 b 
5 Texyu^en tomkb C ropi^OBono npo()>Mnfl 3y6beB 4 
poTopa 3 Kax dXBHAHcraHTbi orM6aiou;e(t 8 
craropa 1 paocHMTbtBaioTCfi no (|>opMyjiaM: 
A 
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"2 = •'OCT*"^' 

r2 = Voc = ?oc-^ 



'2. = *^z*>'z' 

fe = V2r62» 

TAB A - AHaMerpanbHbifl Harnr e 
20 sai^enneHMM, 

^ - yron Me)KAy HanpaaneHMeM 
KacarenbHOi) k npo(t)Mnio poTopa 3 m nonsipHbiM 
paAHycoM-eeKTopoM; 

V2 - yron Me)KAy HanpaaneHMeM 
^ KacarenbHoH k npoc|>KnK> poropa 3 h ocbio 
opAMHar O2X2; 

^2 - nonnpHbifl yron Texyu^efl tomkm C 
npoct>iinfi poropa 3. 

BosMOKeH M TaKofl cnyHaH. ho noxaaaHHUk^ 
Ha MepTexcax, kdtab b biw om6aioL^en 
^ MCXQAHoro KOHrypa UMKnoHAanbHoH peftKM 5 
BbinonHGH TopL^Bbifl npo4>Mnb syGbes Apyroro 
aneiieHTa uexaHMSMa - poropa 3. B 3T0M 
cnyHae npocfNinb craiopa 1 BbinonHjiercfi iok 
9KB»fAMCTaHTa omSaiou^eif npo(t)Mrvi poropa 3 
^ npM a6xarbiBaHMM i^empoKAbi 10 craropa 1 
paAHyca RMri=a«i^2 Zi no i^eHrpoHAia 9 poropa 3 
paAHyca R,«2=aw12Z2. 

B BepxHen Hacni craropa 1 reporopHoro 
M6xaHM3Ma BbinonneHa pe3b6a 11 Ann 
npMcoeAMHeHMSi k KonoHHe GypMnbHbix rpy6 (ho 
^ noKaaana), b HMXCHeH MacTM crarop 1 CHaGjiceH 
pe3b6oit 12 Ann npMOoetAHHeHMn k Kopnycy 
onopHoro yana, a b HHxcHefl Macm poropa 3 
BbmonneHa pe3b6a 13 Ann coeAMHeHMn c sajioM 
onopHoro yana (Kopnyc m Ban onopHoro yana ho 
noKaaaHbi). 

^ MHoroaaxQAHbin BMHroBoit reporopnuA 
MexaHM3M niApaanHMecKott MaiuMHbi pa6oraer 
cneAyioiMMM o6paaoM. BMHTOBbie ayGbn craropa 
1 M poropa 2 o6paayior aaMKHyrbie BviHroBbie 
KaMepbi. npOMbiBOMHan xowcocrb, ^oA^BaeMa51 

gQ c noBepxHOCTM no xonoHne 6ypMnbHbix rpy6, 
nocrynaer b reporopHbiR MexaHnaM, porop 3 
KOTOporo noA ABiteTBMeM HeypaBHOBeujeHHbix 
rMApaanMHecicHX ciin ooBeptuaer nnaHerapHoe 
ABiwceHMe OTHOCMrenbHO craropa 1, npM btom 
npoMCXQAHT KaMBHMe 6ea npocKanbabiBaHMn 

ss pa60MMX i^enrpoKA 9 11 10 craropa 1 h poropa 
3. Ocb O2Q2 poropa 3 Bpau^ercn Boxpyr ocm 
O craropa 1 no oKpy^KHocm paA^yca a^2« 
a caM poTop 3 noBopasMBaercn OTHOCHrenbHO 
CBoen OCH 0^02 B nporMBononoxcHOM 

^ HanpaaneNHVi. 

B onMCbiaaeMOM reporopHOM MexaHMSMe bo 
Bcex aoHax KOHraicra 3y6beB ((})Mr.4) 
o6ecneMMBaeTcn paBHOMepHbift Harnr, 
noicaaaHHbii) b yBejiMMeHHOM Macujra6e 
aaun-pMxoBaHHbiMM o6nacTnMvi (I. II. Ill, IV), 
Mro o6ecneMHBaer yMeHbiueHMO yresoK 
rnvv^ocTM, coaiAOar paBHOMspHbifl aanac Ha 
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H3H0C no BepUMHail. BTiaAHHaM M eOKOBblM 

GTopoHaM 3y6beB reporopHoro MexaHMSMa, b 
pesyjibTare sero noBbiujaeTCSi AonroBeMHOCTb 
mApaanHMecxofl MaiuMHbi. 

OopMyna M3o6peTeHMSi: 

MHoroaaxQAHbffl neporopHbij) MexaHMSM 

BHHTOBOA rM/V>aBJlMMeCI(Oil MaUJMHbl, 

co/^p)Kauui(t aneMeHTbi b bhap craropa c 

BHyrpeHHMMM BMHTOBbIMM 3y6b51MM, 

BbinonHeHHbiMM M3 ynpyroanacTHMHoro 
MarepHana, HanpMMep m3 peaMHbi. h poTopa c 

Hapy)KHblMH BHHTOBbIMM 3y6bS1MM, npMMeM MMCHO 

3y6beB craropa Sonbiue HMcna ayCbee poropa 
Ha eflHHMLiy. ocb craropa CMeu^eHa 



oTHocMTenbHo ocM poTopa Ha BenMMMHy 
dKCueHrpMCMTera. pasHyio nonoBMHe buootu 
3y6faeB, a ropHOBbid npo^MHb 3y6faeB qahoto ms 
aneMeHTOB BbinonHeH kbk orMGaiou^ 
MCXQOHoro Komypa peflKM, oMepMeHHofl 
dKBiwicraHToil yxopoMeHHofl l^mioioham oo 
CMeiueHMeM. omimaioiiuiitesi reM. «fTO ropi^uA 
npocfHinb ^6beB /ipyroro anemeHra BunonHeH a 
BHAB dKBivviCTaHru omGaiou^ nepsoro 
aneMeHTa npM oSxarbiBaHMM Gea 
npocKanbSbiBaHMSi hx ueHrpoKA. a BenrnMHa 
axBiWiCTaHTHocTM oocTaBUfieT nonoBMHy 
BenMMMHbi AHaMerpanbHOTD Harnra b 
aai^enneHMM. 
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